The Brauer group of a real algebraic affine curve is a finite group of exponent 2 whose rank is the number of connected real components (in the strong topology) of the curve.
Hence the algebraic Brauer group of a real curve is the same as the topological Brauer group (see [3] for computations of topological Brauer groups).
The Brauer group of a complete nonsingular real curve was implicitely calculated by Witt [9] (see also [4] ) and his result is the starting point for our proof. In §1 we rephrase Witt's results. In §2 the theorem is proved for irreducible nonsingular affine real curves. In §3 the theorem is proved for irreducible affine curves and in §4 arbitrary real affine curves are considered. In the course of the proof, we make some remarks on the Picard group and on higher cohomology groups of the curve. Finally §5 gives the Brauer group of curves over finite fields.
While this paper was in preparation Walter Hill made several helpful suggestions. We have also taken into account some remarks of the referee which have improved the exposition. This paper was written while the first author visited at the Forschungsinstitut für Mathematik in Zurich. He thanks the officers of the Institut for their hospitability during his visit. change sign on each connected component of Y. In [9] Witt proved the following (see also [4] ): (1.1) . A function a G K is positive definite (i.e. nonnegative on each real component) if and only if a = y2 + p2, y, p G K.
(1.2). Choose a sign for each real connected component of Y, then there exists a function a on y taking values with these prescribed signs on the corresponding components. Call the corresponding algebras (a,-1) unramified.
(1.3). For each choice of an even number of points on each component of y, there exists a function a on y changing signs at exactly the prescribed points.
It easily follows from (1.1)-(1.3) that the sequence
is exact where r is the number of real components of Y, the x are the real points on y the map t sends a class (a, -1) to an element in ©JC(Z/2Z)JC with nonzero entries at the points (necessarily even in number on each component) where a changes sign, the map a is the sum map on each component, and (Z/2Z)r at the beginning of the sequence is the group of unramified classes in Br (K). 2. Irreducible nonsingular affine curves. Let X = Spec (R) be absolutely irreducible and let Y be a regular completion of X so that Y -X contains only finitely many points. Let Y¡, i -1, ...,/; be the real components of Y and suppose X is obtained from Y by deleting ni points from Y¡. Then X has s = 2/ max(l,«;) real components. Suppose that for example nx = 2. Then by (1.2) and (1.3) there is a function which is not negative on Y2, ..., Yr and which changes sign on the two parts of Yx. Repeating the argument if necessary shows that for each choice of signs on the components of X there is a definite function a G A" taking these prescribed signs. Now we conclude as in §1. If X is irreducible but not absolutely irreducible, then K contains a copy of C. By Tsen's theorem Br (A") = 0 and hence Br (R) = 0. In this case X has no real points so the theorem also holds. where the copies of R correspond to the real singular points x,, ..., xm of X and the copies of C to pairs of conjugate complex singular points, we obtain Br (R/c) = (Z/2Z)m. For the following select algebras Bx, ..., Bm over R/c such that Bj(xj) = 8y in Br (R). Now decompose R'/c according to (3.3) . We have R'/c = ©£L, R¡ © ®"=, C, where the R¡ are Artin algebras over R and the C, Artin algebras over C. We forget the C, since Br (C,) = 0, / = 1, ..., n. Decompose the R¡ further, R¡ = ®jRy, 1 < y < /,, where Ry is indecomposable and for 1 < j < q" for q¡ <j < I,.
Geometrically, to each Ry corresponds a point y y on Y lying over x, on X. The point is real if 1 < j < q¡ and complex otherwise. Therefore we have Br (R'/c) s ©,11(Z/2Z)?'. In this sum there is a copy of Z/2Z for each real point of y lying over a real singular point of X. Now we give a description of the map \p in our geometrical setting. As in §1 denote for any Azumaya algebra A over a scheme V the geometric fiber at a point v G V by A(v). We first define \p on each summand. On Br The terms in the sequence have the following geometric interpretation: The rings R/p¡ are the affine rings of the irreducible components X¡ of X. The ideals c, contain all the elements of R which vanish on the components X¡ for j ¥= i. In R/p¡ the ideal c, is the intersection of maximal ideals corresponding to points on X¡ which also lie on some AC for j ¥= i. Thus c is the intersection of maximal ideals corresponding to points of X which lie on two or more irreducible components of X. Proceeding as in §3, one can check that ker i// has rank equal to the number of connected components of X.
5. Curves over finite fields. Sequence (2.1) of [5] and the Mayer-Vietoris sequence can also be easily applied to compute the Brauer group of an affine curve X over a finite field. Let Y be the normalization of X; then by MayerVietoris Br (A') = Br (Y). Suppose now that X is nonsingular and let y be a regular completion of X. By 
